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(54) DATA RECORDER AND HEAD STACK ASSEMBLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a device by forming 
reference point members for positioning a first head gimbals assembly on a 
first surface and positioning a second head gimbals assembly on a second 
surface respectively on the first surface and second surface. 
SOLUTION: The upper head gimbals assembly(HGA) 49A includes an 
arm member 5 1 A, a suspension load beam 53 A and an integral type wiring 
plate 54 A. A center line CLl is extended along the longitudinal direction of 
a head stack assembly and an opening 55 aligned with its center is formed 
at a carriage 48. The first reference pins 57A and 58A and the opening 55 
are formed on the carriage 48 in such a manner that the opening 55 through 
which a pivot cartridge 42 passes is arranged between the first reference pin 
57A and the second reference pin 58A. The line 60 passing the first and 
second first reference pins 57A and 58A is inclined by an angle αl 
from the center line CLl of the head stack assembly. 
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K - V>-'<;1' • T-li>:7''J i, ±l2ixJ?>ffi')/#* 

lg»5>i, ±Be:3-<jl.tcg^$nfcg^^?> K*iffJ)?XS 

n-c<,»*s2g|5^}i, }Mm\^%Tkn^<.cm2U%i}'> 

JUi?:Wb, ±l2Sl^^>t*Kia«:BL, ±I2;^2SC» 
1*7 ?18j&*Sb, ±l2(4S^i6ffl©f>ti±l2S 1 

a!5><3?iapccjf A3n. -e Lr±g2!^f2gj!^c>7 

jS«±l2{igj?!<ftffi©?SKi'a-:)-C4*A?*xr, ±I2S1 
SC^>?:±ia+ 1- iJ ? t><D±l2|SiMccf4H^i«>-r^> C i * 

[ 0 0 2 8 ] ±12+ v 'J y(!>SSiC -C*) 0 •£ b f 
±12+ vU ->i^tm^3nA:-3aRa'(ft3a«:Wr4±i!iJ 
±l2ff)ll(C¥ii-C*0 ■5-b-C±ia±ISiJg|5#J©flfe 

■tf'-r Ka!»<D±l2fl!l3aRa'±ia+ i- •;.S><DlBiC{S^3 

nfc3a#a!»i?:wr^?Ni^m^AV ±ia+ ^ 9 •;'i>tc 

[0029] ±127 U+^^/'vL- • ^- :?'jK0±s2;|^ 1 
»Sa'±iaiB2g|5»j!)^ ±l2iRi)lli±S2t>''f Kg|5?}i<D 

[0030] 7 -^-\'fearS»ffl<^)f>jOi±iat^-Y 
tciSi* ^>m:<, ' -s c i i f s. 

[0 03 1] *a^cc{iE?'?-"-i'5a>5gaij, -yv-i. 
i. gE7 ^-A^c^§sn/ir-^'l^s^^^x^'i, ± 

•SrHTS^ ? K • •> ;^ • rHr>5'iJi«:Wb. ±12 
^ K • X^f ■ 7-b>P''M^6iSD'&Sl<05]J^t± 

^H*5. ±ia3'CJi'3E<#? u-A<Df! iwratcra-^-cta 

5£Ll'.£.a2 <^)nllatta!t;t*v ±123 ^ U -i© 

s2»i®tcjS7-ctat-te.n. ±.tzm\<D'^tm.tmi^^ 

■&f •5rtlSiJi'7';>">i<?±gWi. ±52M2©B]lat±gC 

tester ^tir (, » 4 c i «:!|*ijS i -r s if la^ssg, 

[0032] ±I2S 1 Sa«^2 <D"II«i4W<0MMIi. 

[0 03 3 ] *^f(|0i:S£^>f-"-^'l2®Sait, -yv-x. 
i . ±127 U- AtCi^gS: fifcr- J?62S*r v i , 

±127 U-AJCg©3n/iilHCi€rlSL., ±iat #? h 
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ffli)($±iiaccf$it 3 n A: i * tci , Jiiessst^sfcjfit, 

[ I) t) 3 4 ] ±se^ yV'7,^vi?- 7-b>7'i;*i±l2 
9HiH$ll:14aK($il:3tl)ti*tC, ±ieS5R0«±ia^' 10 

[0 03 5] *»^icS£?. •SiaSSaii, iS^t±<^) 

g!7 i^-^4cg#snfc9'--S'sas?'> A 
wcsmwtcg^sn-cfcD. •eu-ciiai^;?^!!!'?/^ 

iiOil 1 jgj^i'"; ¥ ±ie^ K • ;^ •> • 7-b > 

fc&ljStlsliSi. IS»|51S8«:±gaMl atS^' ^ l^iCtgita 

K*i±iait6iSB±0Cfl5fiX3 n-cfc 0 . 4 u-c±sai^2 4f 

[0 03 6] ±ie^ > K- > J' • ^-Ir^yiJJ*, « 
iafciSaS 1 Tk.Um 2 a Kaa«««fi 9 t i 
T^V iSa^lg^M-;, K?:±iasSi?fB?0/#Sii*-- f 

Kic^itJ^L. ■eLr±sa;i^2lgiti^/^*';' K«:±ia«?@tt<o 

[0037] :!|s:a^tcS£'5 •?gaSf - ;^ i^<Dfclf><r> 
^■^ ^ ■ ; ^ ■ T-^I'-P'tjli, ^-Olifim^^nX 40 
(,'■5 + * 'J ^i, 14+ + •> t>©^ffiOiliSw? *^fc^ 
-J F • ':^>'<^l' • r-te^P'iJi^rWL-. > K • 
• T-b>7'iJ5:±ia^fficcH4ar**:)T^fcs:)©Sii 

[003 8] :^m^iC'dt'? f-'-i'SZmf'-f a !;<Dtcli><D 

-N ■;. K .X • r-ti> tt. -en-enA^i^ i ^ffl 

Rj;t;if2^ffl?:S-r^}?t!!lll<0+ v'J ^tS3»<a 

1 ^ ■/ K ■ >- <ju • T-fe > ^ i . ±iatgi!aii'Z)+ v to 



2 0 0 0-243044 



y y<D'en-en©±ia.^2*®tc^ssnfe^2-- 
t^^Mji- - -f-b>7''j«r±iaMi*ffitciia^»L, -e 

L'-C±iaS2'^'^ K ■ i^AJl- • T-b>7''>l«:±leM2 

+ 1- f t^(D-en-enc»±ies i ^ffijau^'^iai^ 2^® 

[0039] 

[ Jt5!S ] El 3 -t:#feiB{CS£ ^ /h? iSf^ 
PIAIS:. 2 7 mind. 0 -i K?-" < X 

.^^^1'3 2, A..;, K • ■ T-»2>7''j3 3. IS^B 

34. ''^•?i.>>^^3 9(D#B7 U-A©5£aSI!5>-Cfe^> 
9HI1 J' ^ > V:.. i$±m^S 5, -'^^'i^>y39 

AC>}£gg|5#>-C,ib«>l^(il i>y > •> ^ f?±gCr* 3 6 , 

-^'^US 7±{C^g3n/cHltIi-';' hSSAi. a-?-:^ 
>y3 9F*1(CggSn-C<,'-5o 

[0 04 0] mi ^^^4 6]ftt>'S2g|iH4 71*. 134 R 
y'ia6tC*-r<tei(C. K • ■ T-b^T-'J 3 

3 ^> > 77 5^ 9^ ? i'^Bl'Ci'p 6n/c+ y 'J ^ 4 8 
*^6iSg$n-Ct,'^. S 1 gW4 6(*. 7 K • v 
J7 • r-tr^Vij as©^-;- KA5/^- F • r Ai'32€> 

rtiIiJ?7 >^^3.f$il:^1^^3 6iCl^^-r4. S2 
gCfU7t*, 's.;* K • AJf •;. ■ T-b^T-'; 3 3®3t}a 

i!lRO'iP^2Sl!W4 6]50'4 7t*. ctit^i)>:^y^ 

^ ;;nmv^'^nfcmBii.^mii^Hx:hi>(ox- . mix 

l±BP%Hij^f±?:flU, c:n«iJ:OMl ^^0'S2gllH4 6 

sa'47ii. cn^.7!>i-en^n©>?5 ■;,Vif?±g|it;ttc 

ltg|lM3 6SIJ'3 5*0&Wr ^CiiOiSlfifeitfi. C<D 

[004 1] ti^OJ: ^tc. 2 7 inm 7 ^— A • :? y J' 

s> > y©?f iSto^-i* , BP 4 2 . 8 0 m m + 
0. l0inin©g3L. 36. 40iiitn±0. 1 5mm 
(D^IW^^orSmm (g*) WiS$H?:^-r, --^-K- 
r<Aj7 3 2{*. At*> K^l' ■ ^-i? (EIS^W) (CJ: 
«J@te3n.2.$44 0lcj:D3:t#$nTi,»^.o K • A 
i?'^ • T-b>7''J 3 3{*. lE^.-SBP-^fK? h • 

h ') '^iy4 2<Dm*)xB&i$ni,o t^i. h - h 'J 

>) 3 0 «:Stf. A ;L' 4 1 > V ■ 7.tt y 
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xj? •;.}' ■ r-te^^M 3 3?:5feenA-CT^-rM- k • r 
;^j'3 2©#S:^ifei(c:*?a5-tir, -n ., K/';^-?-<y • 

^jr. r-b>7'iJ4 3tt03K:fct'Xtt^3n-CJS3n 
7±<:029«tiO7'fi'ti. y rmf^-i^ - =n'ji'4 

1 h 3 8 icm^ti,, 

[0 04 2] @4IJ, ^^B^CCSE^A. i: . xf-»t> ■ 
r-b'^y>) (HSA) 3 SOS-J^fSISffi^^n-r. -N^K 

■ 7.tiy t> ■ 3 3tC*5t--C. Ml^'/ K • 

■ r-b>7 '; 4 9 a*\ + ■;'':^4 8®±fliiP 

4 9 ASO'-^ • i^^-'Jt- ■ T-tr>P''j 4 9 BCDfHCC 

-F - r^ AJ'3 21iin?nri^<'^i<». v U + ^^'^L- • 

-V. > K • - 7-b ^T' 'J 4 9 A , 

4 8 Sy''^ •> K • t^/OW • r -b 4 9 Bt*. f;J< 
? h • h ■;'^>4 2 . 7 > -> V 5 i')VLl>t h 5 1 

[004 3] =f 1- M i>4 8 iCl^OX . ^vV ' •:^>'< 
jU- 7-b>7'iM9ARCI'4 9B>tECI'{C'K-fX. ^-f;!- 
4 1 ^ttSitClfiS^JOT^^IS^tc'tl^i^K^SnycSiS 

A . * v 'J •:^4 8 JitXTlIK ? K • ^ ^^^Jl- • 7-b > 

K ■ S^^'iJl' • T-b^T^'J 4 9 kO>^S'o'!kV-^ V 
'J •;'i>4 9<'?X-Y®tCii3t^-&^a?:Tt-ro lil6?:#BB 
•r-Si, Jiil^';- K ■ • T-fe^T-'J (HGA) 

4 9 a;*, r-Ag|!W5 2A, 1»-X^>Vsi>- P-K 

■ tr-A5 3 AJSy'-i*32SemvL'- h5 4 A?:Stf. 

K ■ X^? ■ r-tr^:?''; 3 3'Z)g#*l^iCi'a-5 TT 

n/srffiP 5 5 *s=?^ v'J :^4 8 tCffjBK§m:t,'.5. ^.m 
4 2(*. |g|4iC^S-r fi<v' h ■ h 'J •> 5^4 2?HSi)^ 
®f: o + 1- 'J •? i> 4 8 ®5aggCJ> 5 6 gflP 5 5 

<^)J;e>tC, ±ill-.> K ■ i>'^>U\> - r-b^T-'M 9A, 
+ i^4 8 . TiJ'^ K • t^^/'NVl' ■ r-b>7-'J 4 



:8) 4#ra2 00 0-2 4 304 4 

14 

9BSyfi<'/ ^ ■ f}~V j'yA 2*^115. QTkUfl 

t>4 2WHIiMffitC<^^b-C, COk * ? h • h 'j 
? i>4 2 *iEH,><iStCS||^-r*o 
[0 04 4 ] tlTWIit^UCfct'r, TlilBPfeMS-^? K 
• -Iv^yvjl, • 7-b>7'U4 9B©<fia«±WBIJ^f!l'^ 

abiOT, ±ffli]^^ K - i^^'Ol" ■ 7-b>yM 9A© 
18i^®;?f*lftB^T-£., -..^ K • V^MJl' - T-b>7''J 4 

10 9Aiio'4 9 B©ra(;scB°tc*turp)i;#SB*^A''fts 

0. *b-cA*" B" *^r)iihntcpm'S^it. rw\^ 

y K • • r-b 4 9 B<OSiiq°p«r*T. 

[004 5] ( =f v'J > y 4 8 WsftIS ) ; + V i^4 
8«. e«;itS:^i;iAr^l.<afl|(DJ:^'iav7X?^ 
flfCfP^mrc'-So ^VJ •;'i>4 8«. SI ^+4 6, 
S2^^-4 TJaci'^'f^ • =i^;U4 1 *3E:t#t-4:? 
^g|iM2 8«:gt»« Sl5a'M2^+4 6ay'4 
20 ^K-i-X ■ n-Y^l'4 1 «:1t}^L.-Ct,'^5 b-AgCH2 8C> 
S 1 ®M 2 8 ARJ>'IB 2 ©Mm 2 B BiC^-^Xzfy x 

ix4 8tcii, laeao'iiTtc^f jr^'jasii.-^gpHAita 
[0 04 6] 137 ti. me<Dm oios-ytc^-? f - a 

■ T-b>7'«; 3 3®ffi®*5i-r. ID 7 CCiSt* J: 
tC. ±iSiJ-^ J K • 1y>>Vl' • T-b>7'iJ 4 9 A ?: * V 'J 

30 y 4 8 ±CCiS5lJ3-ll .Sft:»©. ( A ) S 1 SipgW^BI) 
feSiS^i UX&i< S3lt >BP6S!Sgm5 7 Ai. 
( B ) S2S!pgW^BPfefi!]p)fii L.-Cfi!i< Silf^ElJfe 
Siggpt^ 5 8 A i^ti^mmii>\ ^^■>)y '^4 Bo>m 

1. ^ffiBPfe±lll^®(i:ffJB£2n. ■ei'-C, TfK-;'H ■ 

■ T-b^y'M 9 B'Sr^ v 'J •;'i^4 8±{CS?') 
$1*.5fc«>(^). ( A > S 1 SJlWRIl^SaijjSt bria 
<e!$f>BP^S?ia!t^5 7Bi> (B)®2Si?3CW 
BP% Sil.-;^. ib-Cftt<S!St >BP feSiiSCW 5 8 B 
tfSiigCWAV * Hr U ^4 8<^)S2ftMB|JfeTlM*ffl 

40 (cjfMsnrc'^), gtc. =t V >i^4 8(c;irflP5 9 

A^SJB£3m:<,'^.o + v'J •;'-:>4 8(*. CW»B?-CJgl*a 

[0 04 7] (-l^SieS^lx- hO^^g) r-^Mie 
i»:?*u- ^ 54Ali, HI 1 5oc^-rJ:^>cc, 3-?®SCi: 
JrDiS^Sn-Ct,'^, @ 1 5li. E5®Tfl'^';' K ■ i> 

■ T-b>7''J 4 9 B®gt^6 8 (ffeji) 

f ■Sfci&tclll 1 5«:#Kf El 1 StC^S^n-CC'^J: 

50 3 . :}< 'M s K-cff ^.nfctfii^® 6 4 liyiinr'f'pt.nfc 
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At*. — <*Sai2S7 U'- t- 5 4 AK:}i5B&sn-Ct,'47 u 

> • u- K - tr-i5 3 AiCffJj?S3nxt,'-&, >7" 

jU6 7Att, 7 ui? vvcoSMw*^,-?:.-^:}*^. cnoc 

A {* . C W^gJ -CJaSB^f J: ^> tC » t^pgswfift* ?:T 
MRdnasiieto resistiv 

fe*igw^'7-4 4Atcjs<<>*i£a!»{croo ftwenrt' 

0'4-7Wi^if3^A.;, K (El^Stf-r) «:St?, 2o®g}J^M- 

> K ^ 1 Miii^^^fP? 0 ^^ic ^its $ n. •€ u r 
(cg^sn^. f^^r. 4*€>ifi{ji7-c-t'6 9A3fty'4 

rxD'm.'^ > K 6 6 AAV SI*>±fflitofflS 6 5 (01 

4A{a5fiS$ni.<, 5Sg:/b-h95AA4. -rtiSSBCS 
7 U - h 5 4 A© 1 -^©-y- -f H ■ i :v7!»e,H-»^S?5'i 

tc5^tiioT:t,^-2). ^f^J^^^/ he eA-eL-trcn^cDifjii 

5aft?"U- h 9 5A±tCffjB£3m:«,»-5o -<*3?IB.19v" 

ix- h5 4 Aoa-^JOJKjoiJstt-c^-swr-, iaft7"u 

-h95AltZ:^|fil-Cfet»Ci7>4-C*^.o 

* iis^^ K04J'C'ti, -f*SE*g:''l'- I- 5 4 A(D* 

'C<SCL,JC^?'J3n-Ct,'2.« >-< •;> K6 6 A®v U + i^ 

[0 04 8] -f*ME.|g:?'b-h54Alt, SoCgC 
o°o. BPfe-4*32i5*iVU-- h5 4 A. -t>-X-«>^3>- 
D - K ■ t--A5 3 ASCi'7-igCr*5 2 AAiffiii^Jit" 
e.n^ci*CC. -{$MffiS?'lx- h 5 4A<^)*'L^»CL 
,^n- K • t'-AS 3A©*^L^SCL,ociElStcilf?<J$ 
■a. -et/ft'^';' h ■ h U •>i^4 2W*'C<iMR'^ 

> K t©[acSE9!.5rt9:H-fi L, JCESItcffifS-rs J: 
•9-^^^>V3> • D - K • br-i.5 3 AtCElS^n&o 

[004 9] (•y-A^>>3> ■ P- F • t--A53A 
(D^BJ) : t>-;^^>'>3> • D - K • f-A5 3 AliW 

K • tr-ixS 3 Al*. BaP7 0A(Cj:0*a*E3n 
i.EttSCRO''^ K/X?-^^^ • TH2>7''j 4 3 A*3t 
f#-r-£fig|5«rSt?« Siit >5 7 A]RU=5 8 A^^-tn-?- 
n}?ASn^.2-:5©BBa7 1 Aay'7 2A7!ii. -t;^^-> 
'>3> ■ P- K • t'-A5 3A©*'C'«CL,4:+ V 

y 4 8 <D*'L-SC L , tCiEtltC I5?"l 3 H . C r + -c 

■;'^4 8©it leans 5<o*'i:.i-f*affii»:?'i'- h 

5 4 A±<^>MR'^-;' Ki©rflcr)!&8t?:s5itiSL,(CjEli 
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^>J:^>':t1>-A^>:-'g > - o- K • b- a5 3 
A±©liatciSr<:»6n«.. f^K-j h • h 'J i>4 2 
©tf + V 5^ 4 8 ® gflP 5 5 ©*'C<. BP^ C 
? K • X 1. ^ • r -b ij 3 3 ©IBS.'^tCIESttcS?"] 

si*-j>fc«)©i?2rapi!|)%SdiBaa7 3AAii^;^-;>~> 

3> • p- K • t-A5 3 AtcflJfiX^n-Ct,'*. inin7 
3A©*'C'ti. if leans 5(o*.wci5?«)2n-c(,'i.o 

eaP? 3 AWitSI*. f^' h • h U t>4 2Wit 
iiJ:Dt> BaP7 3AI*, V:t:sSx ? -:^7 4 A 
10 i. t'K? h • ^ 'J 7^4 2©itSJ:0 4};*:*;,'ia 
S<0#RSf!^i«:Wr gflP6 2Ad^ 

>• D-K - fcr--f.5 3Aicffj/?5sn-ct,^&, c^eap 

6 2Ali. Si|lt >5 7 A3ay'5 8AA5S?lBaP7 lA 

sa<7 2 Aoc-£n-en^$A3nfci*{c, ^v')yV'4 

80lfl!P5 9tciS?'JSn4 J;'5(cHf5B»3nri'-£. 5ag 
5 AAV 1#-;^'<>^'3> ■ P- K ■ t--A53 A 

w 1 -7<oit-Y K • X •> i^!c©jissn-cteo . -eb-ceap 

7 6AAi^»7 SAOCffjBS^n-Ct'i. Wl^OZbO) 
20 ©itSJ: 0 «)7»:*t,'„ 52gS|5»7 5 A^atXBSP? 6A«: 

[ 0 0 5 0] ( 7- ASCf* 5 2 A<D|HBfl> : 7- A^tt 

5 2A;i. x7^>uASB-cff -eL/TTcwr-Aa! 

W5 2A<d;?S{*, tfX-^^Vg > • o- K • t-A5 
3A©;?3J:DtfH,-o t"Jt<-> h • h 'J ;'i^420 
itSJ:0 *>;*c*/:citS(0r>fJP7 6 A*57-Aa!M5 2 A 
tCffjBSSnrt,'*, S<lP»flP7 1 A^a'7 2 AOiiSJ: 
0fc:*:*l,'itS©2-:5©Pfla7 7 ASU'7 8AAV r- 
ASI5H5 2 At=ffJfiS3n-C«.'-2>„ ea07 7 ASD'? 8 A 

30 ©tf^^it. S!ieflP7 1 A^iy^ 2 A©«'C'tu-et\-en 
g?iJ5t;rt,'4. eape i a;*, r-^m^bZA^''-^ 

X^l'i^^ > • a- K • f-i.5 3 A±cctfl;?^it-C^>tl 

fei*(c+ V •;'-:^4 8©rjaP5 gtcii^ijsn^xfc^cc 

[005 1 ] ( ^m^.(>C-7(<^X<Dim ) : WTO^^tC 
MVl- • r-b>7''; 4 9 A4il?')3-tl€.ft:J«)<^)Si$*tC-^ 

yiM 9 Atc-:)<,»r(OS':$*ti:-^t,^x®ia^ii. 

40 OrTtJ©'^ K • t^'^'^fl ■ T-b>7''; 4 8 BiCOt,^ 

[0052] Strang ;i, f-MiiL*m^Xl'i,^ K ■ 
t^^^xjl- • T-bl'T''; 4 9 A50'4 9 Bii<-^;^ • 
Jl- 4 1 i + 1- •> 4 8 ±0CiE51tC i??") 3 # -5 S<Sj^. 

tci?gr^4,<^)-c*^ciicaasn/ii<<'. fito-c. 30 

> • V ■ f-A5 3A)50'r-Ag|lt^5 2 A*V ^ 
-J K • t>>-'\Vl' • r-tr>7''M 9 A?:ffJJ?)5f ^>J;!>(C-P 

50 ft*, (a) 3-:5(0*-C©g|yi5 2 A. 5 3A)aa<5 4 
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< b ) Ban 7 3 A(o*'C. < cn\tmc tn<y \- • ti-i^ 

[0053] ( =f V 'J ? i>4 8 ±<?>S>gf> 5 7 ARO' 
5 8A<^lii^) ; E16tcJr>2n^.J:^«C. SlSi^f^ 
5 7 A. 5 8 ASO'B8P5 5ti, f^v' V ■^-\->)'j 
2AiajaT-6BgP5 SA^cne^i! 1 Saf>5 7 
AJSiCI'M2S!it">5 SACORKCieS^nSot^iC, + 

i-'j •;.i>4 8±jajfi!53n-£.. -eo-c^iftyi^asai lo 

f>5 7 ARt^SS A^:iii§^l>*a6 Oli, mSiCS^-T 
J:!>iC, K ' X^yi^ • r-b>7'iJ3 3<D'f"i:'.taC 

[0054] iHSA3Z<0im&Oim) 
^Btbfc'^ y F -X^J ^i? ■r-i2>yi) (HSA) 33 

>:>4 2<'?*/C'^2 7r-¥^iS3nrt,'4or-. coime 

CC-PC'-CSsi^gt* -So -N-;, K • ? • -r-b>7'iJ3 3 20 

(A) 'J •;':>4 8<DSa : 

(B) 7 l-^'^yn ■ y-7';l'3 7©g|5*l 1 9 (H 1 
Itc^^f) »SS : 

{ C ) i§^>< h 6 6 A^at/e 6 B 5: 7 V^'^l- • >r 
-5VU3 9<0^^^< ? K 1 12Ry'l 13 <EI14CC* 

(D) -^y K • i>'^K>\> • 7-b>r'J4 9 ARa'4 9 B 
omS. CC-C7-b>7'iM9Aati'4 9Bti|5)D183S 

7''M9Ati. 7-ig5M5 2 A, -!^-;^'<>V3> - 0 
- K • b--i>5 3ASy'-ftMie*a:/U- h 5 4 A^S 

tf ; -eur 

(E ) 'K-f A • n-f jL'4 1 ©sS. 

[005 5] (*-^A ■ IW+i-y i'^48'^ 

JU4 i«>«-C'S(*, $acL.ccj:D^3n-6. 

1-4. K-^A- P-{;1'4 1 ®4>'C<itiCL,t3:. 40 

^■:>y^ ■ x^ -^i7 ■ T-bi^v>) 3 3©tgss*. if'C'.ia 

C L.±{C*^.t* h ■ ^- h > i>4 2 (Z)*-C't:-¥ 

[0 056] ( HG A 4 9 A<^>+ V ■;> 5^4 8 's<5S?'] 
CC»aHB^) : iaiWir'Jtc;. S<lf>5 7 ARO'S 8 AA^ 

•en'eniSA3n.s2-:)©SfiBap7 iARy'7 2A 

ifi. -!tA'^>>3> • D- K ■ t'-A5 3AtC}fjBE3n 
■C*,'!), -tf-A^^t/s > • o- K • f -A5 3 A±fl>C 
n'b©2 0(^rfflD7 1 AliO<7 2 At*. ^ -^K-^^^m' 50 



4^682 0 0 0-24 304 4 
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• 7-b>yiJ49A«:* + 'J 5 i^4 8tCg?i]2t*^fc 

i. r-Agi5«5 2A±or»flP7 7 ARtX7 8A(Z)iiiS 
li. S3lf>5 7ARJ>'5 8A<^>iSfl<tO«>;^*<. K 
^•C. Silb':'5 7 ARa'5 8 Al*. 07tC*f<t'5 
(C. -y-A^^^g^ ■ P - K - t--A5 3 A<^)5gP7 1 
ASa'7 2 Aic-tn-etifftSf 4« c®j:^k:l-c, ^ 
K • i^^v^l' • r-b>7'i^4 9 A'XJ'f'C-iaCL. (C 

r<,'4) li, t + 'J •?'V4 8c>*'C.scL,tcs?'J$n 

[0057] ( HGA 4 9 ARy''4 9 BC>+ V 9 •;'i>4 
Si-NWiJgCSi^) : @8li. v K • t^^MVU • T 
"z'^V*} 4 9 A55t>''^ ;> K • i^^^VU • -fe>yij 4 9 B 
Q>WZM?-.tnh'<i><.\y- I?! ^^n-st, E17iCT^-$-J: 
-..J K- 7-b>7'iJ4 9ARV4 9B 

3n-5i*tC. 138 (A) <B) JCS^fJr^'ti, 2 

•^os^ttjas^g OARo'9 0BAiffjB£$nri,^.2>-fe''<u 

-J?7 9A^ -t^A^^t^al^ ■ d- K • t'-<^5 3 A© 
5Sgg|5»7 5Ait»-A-:>^'3> o-K- t--A5 3 
B05?t«^»7 5BiWatC^*A3n-C, ^i''J ';'i^4 
8^0!>^ ;, K> 7-lr>7'iJ4 9AR0'4 9B 

c»ifflfi<Dia. ■;. K • i^i'-'tji' ■ r-te 1^7' 4 9 Asy 

4 9 B±©2-:>OMR'^';' KJ>4i:i'tC(Si3^-rS®?:fAlh 
fi. ?£S^J}7 5 AW>flD7 6 At*. ?^ajgC?J90A 
tdiS^U, •ei/-C1>-A'-:>>g > ■ o- K • t-A5 3 
B©iaga5»7 5B<^>PaP7 6Bti. 3^a3a!»9 0BtC 

[0058] ( HGA 4 9 ARy'4 9 B©+ v 'J •;-i>4 
8 '^CQlSSiiO^DlH^ > ; I3 9li, ^ -^ F • i^^^^l- - T 
-br^^-'J (HGA) 4 9AJat>'4 9 B?:+ V U •;'-:^4 8 

. ij .^i>4 2(olfA®B3t;:?T*:>n^„ 09 (A) 

92*5, T-.Ag|Vt^5 2 A®iaP6 1 A, ■?J-X-^>V3 
>. n-K • f-A5 3 A®Bf1P6 2 A, + v 'J •;'t>4 
8©gflP5 9. ■9-A'^>^'3> • D- K ■ t'-A53 B 

©ggpe 2 B^ayr-AgisMS 2 BoKiPe 1 b{c4*a 
sn^So 'Xtc. (§a«)f>9 2<^±g|5^o'i^a6*'. ^en 
9 1 ARy'9 1 2,Q>-nmc]iiiXf>m>-hVLvm'^'>'iV^ 

0'7j5<3n, cnccjrO. 09 (B) icSif J:^>{C, 
•> K • t^^^Ol/ • ■f-b>7'iJ4 9Ali0'4 9 B«=t v 'J 
•>-:^4 8(Cl6ga^)3n*. 

[0059] ( ^^-v h • h U •;> ^>4 20?H S A 3 
3'N(35g?itoKB^) : ^ K ■ ^^>''<^U ■ T-b>7'y 4 
9 A 4 9 B Ai, + V 4 8 iC t5a«) 3 n:ft:m. 
E|7<C5i-rJ:?'iC. tM<7> h - ?^-h I.; 7^^4 2*5. T 
-AgW^5 2A®PaP7 6 A, ■t>-A'^>Va > • a- K 

■ f - A 5 3 A®RiP 7 3 A, + y 9 v i^4 8 ©fflP 5 
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5. t>-X-J>^3> - P- h" - t'-A53 B<^)HiP7 3 

X'^.^-Vg > . a- K • f-A5 3 ASy'S 3 B<Dt?iD 
7 3 ASt>'7 3 B<DV:^S»x > i>7 4 ARO'7 4 Bi, 
+ + ij > 8 ffl?£g^» 5 6 i t -K j. h • *- h 
'J y 4 2 €>4i'C>«:*'C'SC L, iW'^ -> K • X ^» i. i' 
• ^-bVVJ 3 3<0lE§*'Ng?<l$i*4fe«)<DSiSljSi 

o-cffiffl3n5. ^xoc. f5}<f h ■ * - h 'J i'-:^4 2<c> 
[0 06 0 ] 0 1 oli, a5Ro'eKJn3m:«,>4*aA 

-AtcjQofc-'^- K • r < • K7-i'7'iSa3 \ <0^ 
a 5: T^f, + 1- 1^ > 4 8 5 6 It, C tiifiy' 

h • h ij •;-^>4 2?:V:*2!i -;'i^7 4 AtcWL--;} 

•5tC . + V M v ■:>4 8 WiafiSi!»5 6 Aifi< ? h • 
h 'J 7^^4 2<D»M^, g(lD7 3 A5a0'7 3 BCQVt^S! 

1 ';'i^7 4 A)aa'7 4 BtCWb-^W. -€<Dit4*. tK ? 
h • h 'J V •:^4 2 ti. Sil5Sr-*-2.V^:S!i -^-i^? 
4 A]50'7 4 BiCS?"JSn-6, CWct^iCCL-T:. t * 3 
h • h 'J v y 4 2 ;t. BI1%, ^ 

K • • r-b>7'iJ4 9 A©V:?:SX ';»i^7 4 

A±® 2 -:)<J>3^J^#.i . + + i>4 Z(yM&^9ih 6 

±© 1 r>o:s:ffj^i. ^ K ■ - r-tz>p''j 4 30 

9 BOV:$:Mi ■;'S^7 4 B±a>2'P©3£>#.^.iAiti(Cj: 

0 3S:»s*x. c ncc j: 0 . < i > ^ k - s/^mvi- ■ r 

4 0 ASy'4 9 B®*.C<iaC L,{*tM<-;. h • 
f7- \- U s^4 20«'WciS?'J3n. -€^1: < 2 ) 
f h • ^-^ h ij ■;'t>4 2©4''C'iMR^-;< Ki©fS©!I 

8!«i§itiiL.r-*)-5. fi<> V '-h-y') ■:>V'4 2 
fcn;9 4icj;»;v U-A9 sccgjESn^;^^' ? K 

2 9 i , 9f is«a 4 2 s i . c »?Hi]^a 4 2 s Jao'x 

i? ';- K4 2 S©rfltCg#?nfc^r'J>J^ • ii-;* h3 
()i?:Wt--?). 40 
[006 1] ■ n- h • h'-AS 3ACC 

Siiggp 7 1 A ]at>' 7 2 A isasan 7 3 a i jf^fiSf 

^ilSli, PaP7 3 A©tti^H'2 7 (EIl^f;J<;. h • ^- 
V^) fV'AZ ©IMls+'C' ) i M R ^ V K i ©f@COBS!SlJ!»^ 

*'C»*i-t>';^^>>s > ■ D- K • t'- A5 3 AW'f'C'iS 
C L . tCiS51J 3 m?^ -C t > A^f) -cab 
[0062] < SS^e^if K®sft^ > ; V lydf^t^y jl ■ *r 
-7>3 7 (0* + U i>4 8'^©}g^?:E 11. 12, 

1 3 jao' 1 4 i^moxm^'f^o mi i ii+ + > so 



1$§a2 0 00-24 3 04 4 
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4 8ic5ff-ri7 u+->7';U • y-7';l'3 7©iiS?:* 
•r. 0131*5 u+'VT'^u • y-7';i^3 7©i¥«s-"; ? k 

1 4«7 U + >7ML. - ir-:7-jU3 70gi{w'^ K 1 1 2 
1 1 3K:*t-r^, @6tc*3n-C<,'*±iSiK'^ K ■ 
'Jl'^Ol ■ r -fe ^'•7' 'J 4 9 AO>iii^^< K 6 6 AJjO'ia 

5<C'T^3nr(,»^.T§K'-' K ■ i^>^<>i' ■ r-bi'-y*) 4 

9 B<Dimf^y Ke 6 B©e}j|$:Si-r. 
[0063] V • >-7';t' 3 7 (^)^ffi@*5|il 

1 2 <A) tc^gnri'i. m 1 1 jac/E i z^c^-^-m 

^u+i^^'Jl- • ir-?';l'3 7«. SlgC^^lO 

1. f^2^^\ 02, M3g|5»l03. S4a!5>lO 
4. i!5a»l 0 5Ry'??6a!»l 0 6(Cj:0mBX3n 
4. 

[ 0 0 6 4 ] 1 1 t>4 8©CiSr*s:)e> 9 8 A^liA 

3rk.5f±a^s:)r>Bn 1 1 1 i i o i icumsn 

•CC'io E6©±|SiK ■> F • i^^^NVl- • r-b>V') 4 9 
A®4-:>©ti|S>'< > K6 6 AtcMb-C^^>y - zfu-b:^ 
icJ:"j!f}wSn^4-^<^>g^><> Kl 12i, 05(7>T 
ffliK K • 'J-l^^Oi- • T-b^T"'; 4 9 B<^5-0(^gifre^< 
•J K66 B^C*^L.r/^>J^'• 7D-b;^{Cj:0lg^Sn.6 
brxDim'^:' K 1 1 3 M 1 1 0 1 <5S:^ff) 

[0065] y .>^m%m*iy v'i-m^X 1 4*^. M2 

1 0 2<D*iBtca5J!S3n-t:i-^. znmm^-^ y V 

1 1 5Aia2g&^l 0 2iC©Ji!$3n-C<,'l>, M-.;, K i i 

2. 1 1 3SIJ'l 1 5.5:. i(4 SC^ 1 0 4 C^ffilCg^ 
3n-CI,^l>Wlla:^ h 3 8tcjgitjiT-6A:«><^«Sf±<D 

if^7'r-V'3>i. 1^1. mz. M3jto'P4a5i5i 0 1. 

1 0 2, 1 0 3]5l>'l 0 4{C«/?SSn-Ct,>-5.<, l3?:iaB§ 
[0066] SUiJlli:^ > 3 8 K • r * ■ 

K^-fT-gas i<j?Mi5:^>y3 9i^{i:^^3n-ct,^4 

1 1 maSll^l 0 6CD*®tcjfjBS$ti-Ci,>-6, IS! 
12(A) (c;s2iari,'-S7 u+^/^'.fi' ■ y-7.>i'3 7 
©sgp^ii, 13 12 (B) ^^/^i^n■c<,'S1ijS^:^f^flSf 
&d:^>^c.^.|gl 07, 1 08, 1 0 9)jy'i 1 oicjs^ 

•CSrOEftlf BPfe. SilSC^l 0 l<^)?rffi*i®2 

^9t 1 0 2(DSfficcl.iM-r^.J: ^tcK i SC^ i 0 1 li 1 

8 OKfclttfrDftlf^ni. C©«Dffllf ^.nfc7 U + 

■ y-7';l'3 7 ti. 13 1 1 cc-^f ot tc* + 'j > 
i^4 80i:3^L'-c(iaft«)?n.i>„ 
[0067] f4g^i?)f> 9 8 li, =t + 'J ■> i^4 8©± 
fMffitiifiiiiatllM 1 1 8<CflJ/?SSn-Ct,^&, 5^1*921!+^ 

9 9*s. +Hr •;.i>4 8i-(*WtCjfjB£Snr(<»-5„ ^ 
rtS|iM9 91*. t 'J ■;> 8 <^)*ffi{^:^^T•C■-e Lr + 
i' 'J •;.t>tCitS^?nfc-^g55y'i&}£5:^-r^>±»ll|5»9 
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9 At. iUSSl 1 8i^tT-C-eor±ffl^»9 9A(Dflb 
i . -t*--^ KSC^} 9 9 B<D(ftiaay'+ + > -:>4 8 ©fS© 

1 155^1 SiCinTJr'^tC. RiMl 1 8C>*a*^6+v 
'J 4 8 (Di^jSptc^cv^) 2 rxDin 1 1 6 j:>^+ + 1^ v 

U+^T";!/ • y-7'jU3 7©^2^^ 1 0 2ti. -7 ^ 10 
gC^} 1 1 4*^^ 1 1 6f^<D<lS?^l 1 7(C<S-&-r^.* 

u=f i^T-Jl- ■ •>--7';U3 7 03:^a!^l 0 Hi, ^i-'; 

8oi»Jll 1 1 8 ciirS^-ciSy'Sdc 5cc<4Sr*»3 
n. -eo-ctegf^i^f^g 8*^, (isj*«>rani 1 ii^ 

iCt^A^ni,. CWJr-^iCL.-C, M 1 g|i» 1 0 1 JRy'S 
2SP#>10 2{3:. ffliJMl 1 8i1^-^ Kg|5»9 9Bi©ia 

7t** v'J •>i^4 8tCi9!iW(C@*?n.S<, 

4 8iC/!+f U + ^^^^U • '>--7'^l'3 7©C®Bfi4ff) 20 

• =H';U4 ICJgitreOlSiBJ) : la 1 3tCSi-rj:^>iC, * 
• 3^JU4 l(D2*©^«f±9'r-»'l 2 3 lay 1 2 
4 «. + «>) ;^4 8 KXII^WPBa 1 2 5 ^rS^-Cittg 
Sn-Ct,^^., ^'('•V' 1 2 3S!>'1 2 4<735fel^li. 
{iS*iiC>f>i 0 0©Jgl'?«i:S*f^(:J^n. cniciO 
22ts:®9'f-V' 1 23;&y'l 241*, b + i^T'^P • 
y^l' 3 7 (^>S 2 gp» 1 0 2 <D^mf < •/ F 1 1 5 ±tC -en 

en(4a^it>5 n^o iB2g|5»i o2coffli*x-z¥ffl 30 

-eb-C. 1 2 3R0< 1 2 41*. 

> h 1 1 5 tc-en-eni<> > ns, 9 -r 1 1 2 

3IiD'l2 4«. SC^AJia'BT-^tiFr^n. -ei/X^tti 

[0069] ir-:»3 7'^<!55^^'' 

^ 9 5AOlf^®£Fl^) :|ai4ti. iailW5^E(ll2 

6®:^i6n:-mfc. x-z?ffii*i<^7u*i'7';i' • 

JL-S 8(DMlg|l?}l 0 lEia'X-Y^Srt(C*)*iSS7' 
Ix- H9 5A5JJ<9 5B?:'^To h 9 5 AS 

y'9 5 B±(D^^M' K6 6 ASO'6 6 B^f-rfenii 40 

/v^jr-c-y j^^nrfco. -eor** 'J ■;<-:^4 8^<^) 

F • i/V^x^W ■ T-b>7''J 4 9 ASiO'4 9 B©fSJ?> 
aia<3DS!0i:. V U+->7';1' • >-7'^l'3 75!>i++ 'J ? ^> 
4 8®ISiJBCCB?Df^We.n-5CitC?±@Stlf<:C». ±iili 
©S!¥jSi5:0&WL.-C^ ;> F • i^'^'<J\' - 4 9 

AJk.ZJf4 9 B*'t ■>i>4 8±tc(5g^iit)$rt-£i 
*. iigv u- F9 5 AIiCi<9 5 B©5IJ«tttcS-:il^T: 
cn^A^^eni 2 2(os^T:^i6]tc::»9!i-r^.©r'. ffisc 
^1 0 l<r>im^-^ y Kl 1 2St>'l 1 31*. 4g^>"; ? K 
6 6 AaJ>'6 6 B±©'0 ■ >< v F 1 2 0 tcEiltcjg 50 
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r-te^T-'MgASy^gBii, 119 o-c^^fc 

lea^Sif'Ptcd; 9 + * 'J i^4 8 tCfSSiOSn*. 
[0 07 0] ki 2 0Ai'>i3a-s 

n-cejjl^^;' F6 6A«:e^M-;, Kl 12ti:lJ^b. 
L.-Cg.1j|/<? F6 6 B^g^M*-;- K 1 1 3Ci:4g^L. C 
n«CJ:0, F • i^>^<;W • T-tr>7''J 4 9 AJiy4 
9B©MR--';' Ft*. -(*S^K|gVU-h 54A3ay'5 
4 B©igitS9-<'-»'i7 U=t>7^;U ■ •y--r;U3 7 t^/f 

6 6 BL«:St»5-:)©}f^>"ii. K6 6 BifiU^ 10 1© 

Tffi^i'i^'cffMsnr^.'^ciocassni'i*,'. c© 

M--^ K6 6 BLtc-:>t^rt*):UTtC£!iB^f4, 
[007 1 ] < SS!,lal»S©SffiSli-N©^tSfi^g|lffi©l* 

itJi®sH^> ; astcsif j;^>tc. M- K • f^^;^i'©— 
*©^"-^'lasffi^c^f^a•r^>T^SlJ■^•^ F ■ - r 

■b>9-'>) 4 9 B05£67 U- h 9 5 B{Cli5ooea/>* 
F66 BAiffMSn. -:^rlil6tcJn-rJ:'5Ci:. K 

■ '^I't^Jl ■ 7-fe>V'J4 gAWJfg:?*^- h 9 5ACC 
t* 4 -7<Oii0.^ K 6 6 A ^tlXK'i>CtiCHE 

sn/ct^ mm^i"- ^ 9 5B±©'-;';' k6 6 b©- 

r>. Wife'? J- F6 6 BL(*. 0 5 tc^i^^gq»6 8 */r(> 

r . ^-^-f ■ r i Xi^ ■ F 7 3 1 ©S««mgf!q°q 

[OO72]015li. l35ccSi-rg|J?}6 8©ma©M 
®?:'T^-*-, pj^Ci-JCC. -^*S!ffi«:/^-^5 4Aa 
y5 4B©-en-eni*, 3-^©)i, RT^, ;^r>ux$B 
•Cf^6nA:j9S14©:tJ#e6 3 . * 9 -< 5 K-CCF^n^c 

tt5:}^S6 3«. •t^-X^>i^3 > ■ a- K • t--A5 3 

BJacNr-iSUMs 2 Bicssi.«tc^ta3m:c»io -e 

U-Cl37ociST<t-5tc. -tJ-;^'<>V3 > ■ D- F • f- 
3Bli. SSSttWtK-CE^nfcf^f-? V ■ t}-\->) 
?i^4 2*/r^'C-f-X^>i^9 > ■ n - K • t-A5 3 

Aicmsi.t^ict^^snxi,^i>, cwsfsttt**;-;' f - * 

-FiJ^<5/4 2«. ig 1 OiCS^-rJ:e>K«^t±:' I — A 
9 3«CiS^3n-Ct,'.2.o 

[0 07 3 ] 0 1 S'Srffa'fiK-r&i. SI5»6 8Kfet- 

T. siae 5iia<.i6»a6 4ii. 3E»g6 3«:sm-r4 

■^aSfSttWM 1 2 7 Ai. C©< iif^'DiH^RU^mm 6 
5©.^Mccrtg3nSo I3 5cc^-rj:?>cc. .J|3g6 5 
\i. t^'^'iy \^6 6BUcmi>Xl'i<DX\ F ■ r 

^ ;^ • K 7 p'^a 3 1 <D±xo>^mt±o>mMm^A 

li. SmiHl»S©SfIse(ce,1ilsn. ESD (E 1 ec 
tro Static Dischartre) JftS^PA 
ihT-B, ESD5**ili. t(y«>^i«mSCq°o;^»^llBS©S 
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[0 07 4] (7f Vir5 0<oafpCDaS^g> .016 

<tii^ -y^^ 1 2 8 Iiism^t4-C(t 6n^.AV u -j 
V 5 0RO'^':?'g|lS 1 2 8©M*«:iei4t^f4-Cft5B£f ^> 

5 0 W, ? h 5 nc J: 9 TfJ-^ y K • i>>MVl- • T-fe 

>7'ij4 9 B©r-i.a!M5 2 B»jiffitc@^3nrti 

0. C<r)}S.*. Jigas^BT^^ySC^^ 1 2 8tt. K 10 
■ ? ■ 7-b>7'';3 3?r?^ccf?S!iT^.o ^>-fA ■ 
3-<;U4 lSCi':'ix-Atc®^3n-Cc»4a53 4(Cj: 
OmBSSn-S^f^-^X ■ ■ ^-J? (VCM) ViXr, 

X^ -^V ■ :^>? I? • r-te ^T" «J 3 3 d^^- >7^+4 5 

Vl|5#> 1 2 8 {* . He 3 4 tc» U -Cflifc ^siiiS UAifiSCC 
iiS-:SWP>n. •eL-rlSE3 4®iaaS«l?tcj:0«?IS 
n. •eorlB53 4aO'J?7-^»l 2 81*. K ■ X 
■ r-b>7''J 3 3 5:g4>?fl5itof^mtia{CgtC)^» 

[ 0 0 7 5 ] C ©^Sf Tiaai^f J: ^iC . K • 

■> F • A • T-b ij 3 3 ;;;<^)J: ^'tt Sfiir 
iiSicefiiiWicpsn^.. cc-c> fflii" r>a-K" 

it*. / ^ - K • X ? iOfegA^e 7 > 7 ffii^±<0{$ 

•Ti. iS|jr>o-Ki5iss«. ^i«itcg.ijl3nfci!i4a 

^ liO'SiESteJCigiffi 3 n/cS 2 JST- 5: Wr ^ > ^' > 

• 3^jL'4 itcfltite^nr, K • ■ r 

2 835y'ISe3 4KJ:0%43n.5>'WTX;>3«. m'v 

[0076] • :3 1 or) -C +©it 

1 4 AW±W7 -V'teW:?:l|Jit'^fc*tC. 

[0 07 7] k^OJi'ylC. m- K • J-V^^J? • K?-^ 
C3 4CCJ:0 JJ^'^^l 2 8(C^ja;lf,nS©?l:^i«, TO 



1#ga 2 0 0 0 - 2 4 3 0 4 4 
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3 3 ^nWt&S(c+9K.^if>i.ii\ C<D^i\t)». IS* 
KO/wSii^aiffWffflJCM- K ■ < X J7 3 2®*S 

*[HjKjQ-7 K ■ A J' • r-b ^^7" 'J 3 3 ®M R 
F4{iai?l»S-a.5VCMC!>SBS!i:^)J:«J «>'l'3t', 
St-j-C. lB53 4tcj:«.c®©?l;*3tt. S^JVKO/^* 

[0 07 8] (^^-K • ?-"<;^i' • K7-Y7'gg?:l3ji 

yji- . y-7'ji.3 7<J>^%. ifitJl/?'-' K 1 i2]aa'i 1 
3*'flJ^sn-c(,'^.iB I 1 (1 1 El I 1 J3ia< 1 3 

U TTlftB^ Lfc J: ^iC . + 1' M y 4 8 (^Mllg 1 1 

2 1 0 2 (*. 7 > ^gU5> 1 1 4 1 1 6 i*!i©< 
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